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Abstract of JP1 1233523 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device with a bipolar transistor 
having good characteristics in radio frequency 
and noise, and a manufacturing method 
thereof. 

SOLUTION: In a semiconductor device with a 
bipolar transistor having a n-type collector 
region 3 formed on a substrate 1 and 
separated by an insulating film 4, a p-type 
base region including an active base region 7 
formed on the insulating film 4 and the 
collector region 3, an etching stopper film 1 1 
on the base region over the collector region 3, 
a p-type base lead region 12, a side-wall 
spacer 16 formed on the peripheral portion of 
a first aperture 18, and an n-type emitter 9 and 
an n-type emitter lead region 17 which are 
formed in a second aperture 19, p-type 
impurities are ion-implanted into a region from 
the peripheral portion of the base region to the 
peripheral portion of the etching stopper film 
1 1 to form a base region 8 having high 
concentration. 



20 




3 9 7 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=jP11233523 03/30/2004 



mB*wmnr up) (12) ^ Jffl 45 §^ ^ $| (a) <n>fciffflii&iB## 

#^11-233523 

(43)&ffiB ¥j£ll¥(1999) 8^270 



(5ointcL e mmn f i 

H 0 1 L 21/331 H 0 1 L 29/72 

29/73 



«EH^ at3R*©S8 OL 8 H) 





4$H¥10-3Z729 


(71)fflKA 


000003078 










(22) turns 


^10^(1998)2^160 




wsuiiMuiiwrn^KWiiBrows 






(72)3gW# 


# « m m 






















(74)ftSA 


**± -St (*3£) 



(54) [«M©*»] *»#:gB^<trWE-0»ii^fS 



(57) [gift] 

m&^m mm 1 ±tc^m$n. «iuii4 i= x K>m 

?V9?m& 3 ±KJB*S*lfc«tt^-^«W 7 * *tr 
UK 3 <0±arfc#j*S*ufcx v+>~jrx h •/ 1 1 
J§]ffl^ti£tf ^ftfcfllM.X^-l?- 1 6 1 , If? 2 COUP 1 



20 




3 9 7 



(2) 



im^l 1-2 3 3523 



i co&mmvmTttmztitifis i mmm<om i 
mrie^2<7)^fr««jifj>r>-c, mumicvmim 

MISx h y'tB&OJiBofcar*-* J: 5 CMBfll 

2«>&ttKfe «fcW»E?ia««fcJtil»*S*ifc» 1 0 

<0|*3<B-CHUfex», f-y^ r- y/Nm$r®jiLtH>na^2 

Miem 2 co¥mfam.mkwt,z&ftLztitim 1 smsoss 

3«9*HWHS«i:*flli;U 

lex -y ^ h wKtrnmmzwG. tx , «ne« 3 

ft#l£tt L/C v * * £ 4: i: "T 4 

izm 1 SiltMcD^&fcfe* 5 K-rSiTJtv 'J 3 >m&Bf£ 

ffc-f&Xgfc, 

wKS2*>^fMi«±fcSi i ogiut stints •&£ 
a, 1ft lass 2 o t mzm 1 

fWRWO±*«fi*tJB 1 coi^'-x Wt*— >«M6 
Xgfc. 

b^bx y+>7x h ■y^maxx/msm 2<^m^mm 
±.izm%?m 2 ojhmmwk&i \m®& mm- s ia 



w»9ia**Jifc»2(?5feitR«r»jSLA:a, imex-y 
f -x^-nco i i 3 »=» 1 *>hjp* 

Si:. 

h v^JR«rJtaUT1W^20iN»WRWfe:je^-i*2 
<Oi?P£J£j£-f&XSi:. 

luie^ 2 fiorap Sraatr ± 3 izm 1 ^ms^^a* h 
-r $ ^ y 3 > £ tmzitttk. m?Mimwm<v 
wmtrtus&itc 2 <&pmtoMimtzm 3 <r>* 

urn. 

mmm4 ] m^2(nvjxv^-y^mm^hT. 
mt^ ^cr>mmti i mimicoma<r)mmtm^2cr>m 
n<nmmb nmiztch xoizr-y s^y^n 3 z t 

cff*«5] Mie§i{i3^^^-f-sxg«, im&& 
mzwmz j £&zbiz£9'iTozt£¥fmt-t?>m$im 

Buiam 2 coma zm>ts£ 0 y 3 

J: 0 SaJc^ r b iz X 0 3 i t -t&M&m 

3%^L5<o^Ttii)Hziffin¥m&mm<7)wmxm. 

Miam 2 CO^P SrS^tf i 3 tc. 1 sl^cT)^ 

m?&2<F>muzmiLts x 3 1 

H-r S*ut y 3 yg B H a Jit^^-/-v;«I$ 
■fr*ittJ:0tfaii:*^«afc-r4Mf««3*v^5 

^-rntHzim^mi^mco^fm. 

[000 1] 

zomm-nmizmL. mz. 4 xx-t^mmm^ 
£vz<vMm.-%mizmi-&. 

[0002] 

U&fc<Ogffil 3fi^ itaLS I (Large Scale I nt 
egrated Circuit) *$®t&tl#>. mWUX-^L 
s I aytiffiWlftffmi^lx. SlRxtr^dr^^yH^S: 

x^h. &cr. M&nimiiz&tf&sUtf-^hjyis 

[0003] 121 Ote. t^cOfetBtCiSNPN^M^ 



(3) 



WPH* 1 1-233523 



[0 0 04] t-f. SjUgcOn*MSi2Ji2S:^tf*# 

bull. mimzBmLrm^Ffrffismf&iti-z,. 

[0005] mz, HR«xe S"*7H*«£JBVvt 
±l:i7f ynbv^3 1 ^sStS. ]»=, £J£ 

(C. CVD (Chemical Vapor Deposition) &lz£ <0 

mm 1 4 fcg-ftJK 1 5 swiwims-fra . 

[0006] mz. ZtlbSHmi 5. SHUR14&J: 

fflgo— mzm i comn 1 8 £|&w-tx y^-^x b -v 

a«3 1 Sr^tli^-ti-^^ CVDSCi 9BHUBS£it8 

Y*7*->V - xi—Vl 6£Bffc?&. 
[0 0 07] mz, l-;fy^h7Al31Hl7 

•rtSKx y^-^i&iu minffln i 8i^i;. 

*«*3 64T«ji^4*2<>3nPl 9*#Jfc$-4. & 
fc. Zcom2<omai 9£m&ts£ot,z^ Wbv'J3 

X5 y ?3iajMfe8 1 7 ZB&t&. 
[0008] *«Dttti, x$ -y ??liHfRI£ 1 7<0^»ft 

[00 09] i»J:3sar*ffi"r«a5*tfc^-f!K-9h 
4*y^SifcU3«K8s«fcJ: Ol&SSfi.&^-xJI 

[00 10] 

[00 11] BP*>, ^M^-^iW^S-TSxS-y^fSlS 

ik 3 1 Tvm&iztsifz^-xmn&nmzjzz < & 
zeotitb. &®mtmi#gitLz®m£mz}5i? 



[0012] _kEW*fc**Tfr3*ufcfctf> 
[00 13] 

[»«£*»-*-*<:*>*>#»] *JBW4OT«>#SlcJ: 
[0014] IP*>. (BHSS 1 ) gjijur, JIS 1 
4Mt3*lfcfll 1 ^«3!<0S& 1 <*>¥Sft««i: , JUESS 1 

^NWWHW^JJtKJKJSSiifcx y f- v^x h y^M 
i: . ±E» 2tf>smW«i«*J J:tf_h§Ex-y *hvyx h y 

fc, ±iegiffi«WJhfc»JfiS<i<:W20*eiikKfc, JtJB 
x -,^-vyx h -/y^M^iBCSrs «fc 5 lc±EftI20> 

WHife j:t^jJEgiaj««fcjei»*s*ifciP 1 wrap 
ftcomwizmiktifzA^-yimmt » xiens 1 com 

mtmmamizB&z tuzm 1 3 
-t. ±3m3(r>^mf¥mm<mmx*)i>iiim&<r>m2 
[00153 xias&i. #2ts&vm3<&mtom&* 

[0016] (|S^313 ) tct^tf. mi 

n^^m-r.s.x^i:, ±iEmiW^f*^iS^)at= 

m 2 cr>*mffim±.izm 1 w^MSrita^ -fr^f*. ± 

33ft 2 ?>¥gtftfS®i0±-ej> o T _hfESI 1 
^X^^tcSlcOly^XhyN'^-VSrmL. d<7) 
\sisXbn?-y*-?x9h LT±M&$l<?>immZ'* 
^--yy'Uyfyy'X h -yVN'M^m-r^XSi: , 
T'^yy/CtOs ±iemi<7)iy^xhy^-y(7)SSr 

w&z&xm2<?>vi;xb>*-7->*Bm-hJMt^ 

±iiM2<OUiy'X h/^-vSrVX? t LX±M^2(T> 

mgtmmzm 2 mxmepFvm >mx u xie 
m 2 co^tmmizmm^TMmmmt:B&^^j:n 
xisx yf-^xh v/m&£v±§&s2(V¥mfc 



(4) 



&m*¥- 11-233523 



Ex yi-y^x h -y^m?) i asawsw 6 «* o^m\<r> 

{BITH* UTtrJiiax y ^-y h -y ^JH£*jI LT±IB 
±ieH2^IBP^lia ! tJj:3^1^^^a!|%l 
mnT-WVflZtm £ -tfT-LKSil 2 ^^ttSIisSflCSFS 3 

[00 17] JjeS2<0l/yXfA7-y»t4I 

-^-cojB^^iia^ i omucomm t asm 2 com 
ncommt comtth z 0 \,zr y^vy^ oztfi*w. 

[0018] 4*:. ±m5\&m.mz&tfL-T2>T.mi,&. n 

[ 0 0 1 9 ] a*, ±M^3<r>tmfrm&*mm-&jL 

SHL ±ie^2^P^aatfJ:9^#SSS^U3>'5r 
£ 1 *^[<WF»Sft $■ 4 * y&A Ltztk. m 
«Sllc J: 0 KtSt £ Z fc J: 0 ft d t ft v*. 
[0020] ifc. xl2JtS3co^f^i££^j£-r.&I 

[ 0 0 2 1 ] $ ^(C. ±iem3CD^<*:«lsg$-^-r^ 
[00 22] 

OS-HCfc-WC. SI 0i:|3|-c7)gp^-(cH|5l— <50#h^# 
[ 0 0 2 3 ] 0 1 (4, *?|HJJt;:*^>&¥iSfl^M<0Hi6 
tf^S^^L 3i^^^««3tJ<i:l/*^«-J^^ 

4±c^$n^'<-x^<7)^*>. «iflat*»fexvf- 

>-^X h y^JBt 1 1 TOfHJKfcS* 4T5££LT. Stt 

[0024] 111 iz^^mwrn^o^ NPNM^O 
[0025] ip*>, pmnisv^ytmwmsLiMzm 

[0 0 26] ^V9 9WH3<r>±.iZ^ =JXv> (B 2 



H 6 ) tffl^Tpffl^mSjTJb&^n^H-rSit 

y 3 y«T**iStt^-xjRW 7 agassii 

■0*4. =5rfc. yiK?^^?^ (G 4 H 4 ) SrSaxT 
S i GeJB£#KW*J:3fcLT*>ftV*. 
[0027] 3V?*fBi*3iSj:tflfil8H4«D 
±X$> ~> X . xieStt^-^fSi* 7 cojaH^-^SJS 
let*', *3S«C#vvt»S^*a«^-.x«i*8iOTB 

j£$no*4. 

[0028] z^mm^-xmms^ m\t*.-xm 
&f8LZixtzi><r>X'hh . 

[0029] 4fc, «tt^-xfWS7i3j:Vi<?5«aH£ 
l#Jgj£$*lTii'K Xyfmh7^ 

0*4. Srfc. Z\oy<-X%\\&miLl 2it, pwn^m 

-79tUZ9mAi' y 3 yCM^fl-ttOTtK , 
?>7Xt> (W) ^ISBfc^JR^JflWL'C 

[0030] Ifcgffil 1 3 fc «tVC-^9iai«« 1 2 4>C 
x-y^^^xh-y^N-Ml l±<?5jliaSPS:^<^^ 

a«*«aj-r & ioc, @w, am 1 oggp 1 8*>*i5tt 
t>ti^ zcvtsicoma 1 8rt^jgjagptc«. -^>f f^* 

■ x^<— 9-1 6*>'ft§ilT^I.. 
[0 03 1] 4fc„ w<7)mi^MP18(*I{c{i. ^ H 
J^-m 6 coiw-A-i/Z J: Dgw 2 (w 2 < 

Wi ) *^^$ftS^2c7)PP 1 9*iX-y^y^X h -/ 
/^l lSrjeBLTRttfejh., -?-<^JSM«. vStt^-X 

[0032]$^t:, Zcom2comol 9£<KXtf<fc3 

^^imfflfegi i*ms&h. zcoxoiz. zcvmftm 
m2on. <-xmt£&fsi3mipt>mnmz3i>yi->t>- 
x v y^m. 1 1 Tcomm. mtnw v*?*-^ ■ 

— *1 6T<7)^^^.4TpM<7)^^*^iaKC^ 

p n/nm h 7 y £ffitt:!m#mm&m& 

[0033] mz^ *ftmzfrfrhm£miW.cowm-n 
mommco-mmzr) v ^Ti^Hj-r & . 
[0034] *w*nizfrfr&^m£m(?>wmi3m<r>%i 



(5) 



1 1-233523 



A>t>x y^y^x b -y^m 1 1 Ttatt^ISTO 

hh. JUT. H2=5rv^LH9^#B3L,=5r*^|ji^i». 
[0035] 02=3r^LH9«:. *j!5£^c0^f*^ 

[00363 its H2£7K-tJ:-?C plmi/'Jay 

ff)a\s7-?ffl&3ZBfcfh. Z<n~3\s99 

[00 37] H3(Z*-4M:3<C, ¥S*«IR1± 

^Hg 2 3 <0±fcttJWS*>' y3>3 5JMU fUftK 

[ 0 0 3 8 ] .1 # . pI^ltiteM, fflxfcf i-' 
*7>- (B 2 H 6 ) £j3r5g<DJ±;fk Tm.&XXftfz.ffiS.X 
^nLTxt**^A>;Wg£j&ft$tf:fr#£pS£K- 
ru ^-x^tS£j&£-r.g>. iStfyyizmzz 

[ 0 0 3 9 ] H4 Ic^i ? fc. £BS£l£if§ll5: 
feg<0|&ii*ll£|5&£ LT*ttfti"J 3^35 0±(3X -y* 

V^h yAll isrm-rs. 

[ 0 0 4 0 ] ifcfc. 135^-rj: ilSU-^'x W? 
?->-2 1 2rit^r7X-7+T-K-fb5aa (Ashing) -f 

l/y^W-y2 1' tfxSy? 

^(c. i«0U-> ; xh/N'^->'2 1 ' Sr-ex^fcLT. * 
i?mtct'<?)p$Ppmil£$)l . OX 1 0 16 cnr 2 (7>h'-X 

1 5 k e vaT&tmmi±-c'<-xm.i&<omm.mz 
j*>m.Lmmz'€oztiz£*). ^-xmmcom 

tUz£ 0. l/yXW-V2 1 ' iTF^-Xfg^ 

*>. X-yf-Vi/XbyyClgll llZtil-t&UiS 

Xb^-y2 1 ' TW«0iiffl^ct»pMT*$%*H 

*yiZAZti&. 

[0 04 1] i$C<,vC\ l/^M\7-y2 1' £Bt?£L 
fcm, meiz^-rx o tc. ^Hi' U 3 y£f-;2 0 0 n 
m(7))liJl(c=3:l,iT'CVDS(c<J: , )JtWL, p^OTSE 

W;itf;i<o>"£ N **; 1 . Oxi 0 16 cm" 2 <7)K — X 
fi. 3 OKe VcoJnjSmiiTM^y'iiAL. S5#Ui£fr 
->T^-^5iaj«*l2t»«^-6. Srii. ^coiol: 



tfay4*yZiZX-t&{t r )<>z. #aytfb'-7Ztiti 
&ttiki'V3>*tmVXi>&\ £fz. W^'Ja 
>$rfiUI$tf!»-ft9{;:. ^y-^xf-y^^Siiif^jgS: 

[0042] ^OfiL -eiX^iX^ 1 0 0 n mOBS/TClS 
-ffcB8l4:fc < }:l/g-ffc|g&l 5 Zm&CVDmiz J: Oift»T 

snua 1 5 . mm 1 4 *> zif&tti&zs y 3 vo-gp^ 

x-yf-y^|^U X'yfy^h-y^l lc7)±B(c 
1 COUP 1 8 £Bf&t h . 

[0043] mz. muzTik-txoiz. ^i«pi8 

S:SiitfJ:3fc:^Jg?rtta$-lir. RIE (Reactive 
Ion Eching) (,Zj:*). *M K«?*— X^— 9"1 6 

[0044] mz. J: 5 «tt^-^«W 

>x-yf-v^{cj;»). m^lfflP 1 8rt<7)-</M b*>>* — 
;P - X^— tl 6<0fl(fflte. x.yfyy'Xh^AH 1 

$mmLx-&&'<--xMm<v$kwi l zmz>m2<?>ffln 1 

9 5r^-r&. 

[0045] -e<oflL 09 t^-r i d fc:. ^Stc^Ma 
^'Jr?>£if:ff U at^^H-XS$«)2. OxiO^cm 

- 2 . mmms. 6 o k e v^fft-f ^->^a usta. ^ 
«i«rs(c i o . vstt^-x®^ 7 rtfc iix-?-o±^(c 

mmZWMtilt. nScOXS y^mi^gfci^xS-y^ 

x-t&ft *o iz. mzmmtf v-y^ttti^^ v?y 
£§i2<7)iapi 9ftizmmzi£&zti>*imx$>&. * 

[0046] -?-0^±. Htt«Wfirffifc J: 0 , x 5 -y ?3\ 

tamm 1 7 *j XTfi—xmmmm 1 2 tcm^^ismsi 

*»J«L» A>f^-7h5yy'X^I5'y3' <-x 
ifiitfc^tif?^, Ztliz^LXB^tL^a 

[ 0 0 4 7 3 dcoj: d *HSfe^^*^¥^i*^l 
*(?MHjftfirffifc:J:iUX» ^»gcOpMTIili*^*jiA$n 
^^z§Jg^-XMlS8 Sr^-XflisSfiDJUiagBA^x y ^> 
yj/Xh y^-JJil lT<7)vStt'<-X^7^^T'®«Et 
■C^-TSOT. ^-xmsLcr>&\,v<4X-yY7yi; 

z.?*BtfL-thzt&x-z&. ziuz£<o. &mm¥& 

[0048] £Lh. *micommc7>Bmiz'z>^xfflWL 
tiw. *&m±. ±Mmm<mmi l zm&i>cr>x'i,i%<. 
*^w&®ML*^mmTm«2mLxmm-t&z t 



(6) 



1 1-233523 



[004 9] 

[0050] fiP*>. *milZ£tU£^ Jg2#1«Si<DSjl2 
[0051]*fc, *$miz£til£. ±.%53to&£3i-?& 

[0®^fs^8iB3] 

[01 ] *%BHC*>*^^f*^SOBS^SS^BrSll-C 

[02 ] *%BfllC*>*^^^gC7)Sjt*fe^^-rB& 

^3S^-BfS0T-$>.g.. 

[03 ] *wnizfrfr&3mt^wcomm-xm£7f;-f® 

^^Brffi0T'J)i>. 

[04 ] *¥twizfrfrz^frmwnmm.m££^-t® 

^^•BrM0TJ>l>. 
^gB^frB0TJ>€>. 



[16} 

^35#Biag0T-J>£. 

[07] *^^*^^^«£^IS<0ig3g^ft^^-rB& 
^gl5^K®0T-$>.5. 

[08] *w>mzfrfr&^ftmmnwm-xmz^-?® 

m9) *&mzfrfrz^ft&m<omm*mt:*i-f% 

[010] m&mfiiz±h¥m.wmw.<?) 1 pus^-m 
*gWHBrffi0-c&&. 



1 

2 
3 
4 
7 

8 
9 

1 1 
1 2 
1 7 
1 8 

1 9 
20 

2 1 
2 1 
W, 



. 3 1 ^■■/^•y^Xb-y^m 

. 32 ^-xsiajfSig 
mi coma 

^l^PiOS 
3?2tf)|lP<7)@ 



II ] 





[03] 
35 

-A — 



2- 
1- 





n 















( 7 ) 11-233523 




[H6] [07] 





(8) 



mm 5 ? 1 1-233523 



imi o] 




